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+ AUTHORS: Koptsik, Vewhe, Minayeva, K. A., 80V/55-58-6~12/31 
Oronkov, A. As, Solov'yev, A. F., Izrailenko, A. K., 
Popkova, Ye. G., Kozlova, G. I, 
TITLE: _ Investigation of New Piezoelectric Crystals on Small-dimensioned 


Samples (Issledovaniye p'yezoelektricheskikh kristallov na 
malykh obraztsakh) 


PERIODICAL: Vestnik Moskovskogo universiteta. Seriya natematiki, 
mekhaniki, astronomii, fiziki, khimii, 1958, Nr 6, 
pp 91-96 (USSR) 


ABSTRACT: In 1955 one of the authors ‘Succeeded in developing a simple 


resonance. The strength of the piezoelectric effect was 

determined from the ratio to a quartz standard. Part of the 

results of investigations carried out with 1200 erystalline 

dielectrics are Siven by two tables (Table 1: 186 crystals 

with smaller piezoelectric effect than quartz; table 2; 

111 crystals with a greater effect). It was further found in 
Card 1/2 the course of the investigations that a fact of great 
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dimensioned Samples 


importance for the theory of piezoelectrics is the rule 
governing the distribution of piezoelectric crystals 
according to space groups of symmetry which are favorable to 
the piezoelectric effect. This fact may be of use for the 
detection of new piezoelectrics among the dielectrics vith 
known space symmetry. It was further found that the symnetry 
assumed in the case of many substances was too high. The ; 
authors thank A. V. Shubnikov for Supervising work, and 

A. N. Kost, V. M. Belikov and a number of other comrades for 
placing the crystal samples at their disposal. There are 

2 tables and 9 references, 8 of which are Soviet. 


ASSOCIATION: Kafedra kristallofiziki (Chair for Crystal Physics) 
SUBMITTED: June 11, 1958 
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AUTHORS: apis *y MAnayeva, Ke A., SOV /48-22— 42.33/23 
Strukoy, Be A. 

TITLE; Dielectxis Investigations of Smali Samples of Piezoelectric 


Crystals (Die2ektricheskiye issledovaniya kristalloy 
Segnetoelektrtbov na maiykh obraztsakh) 


PERIODICAL; Investiya AkademZi nauk SSSR. Seriya fizicheskaya, 7958, 
Vol 22, Nr 42, pp 15371540 (ussr) 


ABSTRACT; In the present paper a device is described by means of which 
the temperature dependense of the dieZectric constant €(T) can 
be plitted and the dependame of polarization on the electric 
field P(E) measured wth Smail monocrystal samples within the 
temperature TANGe —190 4.2509, The device can be used for 
the investigation of dielesctris anomalies in Piezoelectrics and 
for the determination of phase transitions in crystalline 
dielectrics, the phage transitions being acecmpanied by the 
variation cf € of the substance, The method of the RC-chain 
described in publications (Refz 1, 2) was used for the device, 
The principal radiotechnical scheme of the device (without 
&snerater and potentiometer) la given in figure 7, Apart from 

Card 4/3 Plotting the depandenng e("), thia devise ‘permits also the 
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2 oe investigations +5 : 
renee tes oo of Small Samples of SOV /48~22—42~ 335/33 
determinati i A 
ca sacs ie ae occurrence cf spentanecus polarization in 
a figure) re of an ordinary oscillographic scheme 
ee aoe € ae tves of 24 dielestrios were plotted to 
hee Ns ereby it was shown that the dependence €(T) 
eon he 3 sufficient eBccurasy. The discentinuity of 
was determined for Polarized RaTio ceramics with a 


very smail sample (0.7 = 0.4 
( et * Cy1 om), In (WH,),50,-menserystals 


elelectric ; ; : : 
peas cee acters determined at 512, The bounewe buss 
oe ee Of She polazization and the - = oe 
in Pfigux 2 2 vel BOG ae ccercive field are gz 
+eures 2 and 3. The temperature dependence of € of (xH-) so 
472 


4 


in the ran 2 

Seabee re le temperatures is characterized by rapid 

(136° | aeulve crystal conductivity near th $i D 

(136°), This method makes 1t pogathie ; Sohunrenai ee 

ae aes aie qo ba observe othes procagsea 

he bycsietace: 88 @o The authors carried out experiments 

ne i a piezoelectric anomalies in tablet-shaped : 

sii pe natin BaTio3 samples, yet without success, Thig 
ceene yi oan td 72x, completely soncealed by the presence of air 

y Sand. ng agents and a chaotia arrangement of orystalline 
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Plezcelestric Crystals 


rains in the hetsrogeresug system. After all, the investigetion 
of emalt Monogrystais seems Go he lees Perse aed aaes ear 
reiiabis, The devise deser’ bed may be sed in the deaseh of 
pleccslectrios (rough scheme in Fig 4) and for prea pees a 
measurement of substances which san bs sbsained without = 
difficulties in the form cf smali menosrystais, thesis are 

4 figuves and 8 references, 4 of which ara Soviet, a 
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AUTHOR: x 
s Kopte tes Vasbscner SOV/70~4..2.-135/36 
E: Dielectric, Piezoelectric and Elastic Properties of 


aren re of Resorcinol (Dielektricheskiye 
ezoelektricheski i . i 
a Ache pee c ye 1 uprugiye svoystva monckristallcv 


P 3 i i 

ERIODICAL: Kristallografiya, 1959, Vol 4, Nr 2, pp 219..222 (USSR) 

ABSTRACT: Crystals sine : . 
} of resorcinol, CoH, (Olt) ,,, Ware prepared trom 


euueas Solution out of contact with air. The morpho-. 

pb iar Fectret ws ef the crystal faces as Well as the data 

eee metric measurements Showed that the crystals are 
e rhombo-pyramid form of the class 2m. From 12 : 


€ = e +- e = : 
11 = 3-51y 0.07, Ego = 4-14+0.07, Egy * 3e54+0.05 


The static values were some 20% greater than these 


‘ 


Cardl1/4 
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of Resorcinol , 
The pyroelectric coefficient re was found by 


Ackerman's method (Ref 6) to be 36 + 12 c.g.s.u./°C. The 
piezoelectric coefficients Were found to be: 


a ~8. 2 -8. 7 | 7 
dis = 53.9 x10; d54,= 5563 x 10°; qe = -12.4 x 10 
af ~8 
do =~12.8 x 10°"; a5 = 16.8 x 10” c.g.s.u. 


8 


The accuracy was about 10-15%. The dynamic values were 
less than these static values by 20%. The coupling 
Coefficients were about 5~15%. The elastic coefficients 
Were measured by the resonance-antiresonance method. The 


density value used was 1.28 g/om’. Results are to 10% 
from measurements of 28 Specimens. 
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Dielectric, Piezoelec Ss of Single Crystals 


tric and Elastic Propertie 
of Resorcinol 


s. 19.0 x 10° “cn /ayne 
10.6 
15.0 


This is the first time th 


e reSonance method has been used 
for the determination of 


all the Compliances Say of a 


and it can be recommended for Cases 


crystal Jéymmetry 2m 
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of Resorcinol ; 


where the direct measurements of tho c,, by impulse 


methods are inapplicable. Because of the high pyro- 
electric coefficient crystals of resorcinol must be 
thermostatted. The crystals must also be protected 

from solvents. Acknowledgments are made to A.V. Shubnikov, 
G.B. Bokiy, I.M. Sil'vestrova and V.F. Parvov. 

There are 2 figures and 8 references, 4 of which are 
Soviet and 3 German, 1 English. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni 
M.V. Lomonosova (Moscow State University imeni 
M.V. Lomonosov) 


SUBMITTED: November 11, 1958 
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TITLE: 


_Koptsik, VA, and Kobyakov, I.B. 
The Dielectric, Piezoelectric and Elastic Properties 


SOV/70-4-2..14/36 


of Cancrinite (Diclektricheskiye, p'yezoeloktricheskiye 
i uprugiye svoystva kristallov kankrinita) 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 2, pp 223-225 (USSR) 


ABSTRACT : 


Cardl/4 


The mineral cancrinite is closely related to nepheline 
and has the fermula (Na,Ca), [A1Si0,] 660,.(H,0)) p 


Its hardness is 5--5.5 and density 2.42..2.48. The Space 
group appears to be Ce = C6, but the piezoelectric 


properties agree better with the Group 6m. Crystal 
Plates were cut correttly oriented to # 5' . Dielectric 
susceptibilities were measured as G4. E55 = 905 + 0.1 


and Ene = 11.2 +-0.3 at room temperature with a bridge 


circuit working at 50 Cepes. The loss at 20 kce/s was 
tan 6~0.01 and the dielectric strength was about 

30 kV/mm. The piezoelectric and elastic constants were 
measured dynamically by conventional resonance methods. 
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Of the three piezoelectric moduli daa? d..5 and dis ; 


Card2/4 


the last could be determined directly and was (averaged 
from 10 specimens): 


dig = -(27 +4) x io-° CoGeSeu. 


with an electromechanical coupling coefficient k of 
about 15%. From indirect measurements d 5 was found to 


be (13 + 5) x 107 and d,, (+2 43) x 10°° Corie. The 


coeffioient of electromechanical coupling corresponding 


to dg, = (14.9 + 0.3) x 16° sae 15%. The elastic 
compliances were found to be 544 = (4.2 + 0.1) x 101? 


2 
cm /dyne; 51 = Wey, = (4.3 + 0.2) x io?" 


=12 
566 = V/cee = (3.5 + 0.1) x 10 7 directly from principal 


cuts. The other values were derived from 5 groups of 
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‘crystals cut with @ = 45, 60 and 73° and were; 


- ~12 
841 = (2 + 0.3) x 10 ae 33%, = (125 + 0.1) x 10 : and 
~12 
S53 5 (0.3 +-0.2) x eae em /dyne. As Seq = a(s., ~ S49) 
Sy = (0.2 + 0.3) x 10 *% O as 819 cannot be 


positive. The crystals were rather imperfect. and son- 
Sidorable variations between specimens were found. It 


electric activity and in effectiveness of radiating and 
Picking up u/s vibrations both in longitudinal and in 
torsional modes. It is therefore important to produce 
artificial crystals. 

Acknowledgments are made to G.P. Barsanov and 

D.P. Grigor‘yev. There are 1 figure, 1 table and 10 
references, 8 of which are Soviet and 2 German. 
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Sore S0v/70-4~-2-16/36 
AUTHORS : Chumakov, A-A- and Koptsik, V.A. 


TITLE: Experiments on the Crystallisation of New Piezoelectric 
Substances (Opyt kristallizatsii novylkh p' yezoelektriches- 
kikh veshchostv) 


PERIODICAL: Kristallografiya, 1959: voi 4, Nr 2, pp 2354238 (USSR) 


ABSTRACT; Full piezoelectric measurements have been made (by 
others) on only some 30 substances. The authors of 
this paper have carried out work on the crystallisation 
from solution of materials selected from 120 dielectric 
compounds available commercially» Tests for activity 
were made on powders. About half the materials tried 
could be grown as large crystals from suitable solvents. 
7 standard solvents were tried for each. Seeds were 
prepared by lowering the temperature of saturated solutions 
and were Later used in growing big crystals in the 
dynamic regime (by crystalliser). A table of 49 materials 
is given with certain physico-chemical data and the 
recommended solvent. Solubilites are available in 
standard tables (ex. A. Seidell). Measurements of the 
coefficients of electromechanical coupling of the following 
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and mechanical parameters would be worthwhile: Sodium 
Salt of B-anthraquinone monosSul phonic acid; arabinose; 
acetoxime; barium nitrite; benzophenone; dimethyl 
Slyoxime; cadmium bromide (CaBr ptt 0) ; botassium 


phthalate; calcium iodate; LiHCO, «HO lithium formate; 


acetophenone oxime; rannose; sulphanilic acid; 

terpine hydrate; di treonine, uratropine; formaldehyde 
s80dium bisulphite; quinine hydrochloride; amber 
anhydride 6C,H,0,). 

Acknowledgments are made to A.V, Shubnikoy, 

ALN, Izrailenko and G.I, Kozlova, 


There are 1 table. and 12 references, ll of which are 
Soviet and 1 English, 
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Experiments on the Crystallisation of New 
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AUTHORS : Kopteik, ¥- Ae, Yermakova, Le Ae 


PERM TeTey eee 3/2 
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TITLE: Investigation of the Temperature Dependence of Eleotric and 
Elastic Parameters of Cancrinite 


PERIODICAL: Fizika tverdogo tela, 1960, Vole 2, Noe 4, PP- 697-700 


TEXT; In an earlier paper (Ref. 2), the dieleotrio constant €, 48 well as 
the piezoelectric and elastic moduli of cancrinite had been determined at 
room temperature. In the present paper, the authors determine its pehavior 
between 420°C and -140 c.. The temperature was measured with an acouracy 

of 0.2 Cy the dielectric, piezoelectric, and elastic coefficients with an 
accuracy of 4, g, and 3%, respectively. The same samples were used, that 
had served for earlier published determinations. To be true, there occurred 
deviations which are explained by the aging in one years Three aifferent 
sections were examined (Figss 25 3, and 4). At low temperatures, anomalies 
occur in € and the piezoelectric moduli; the precise position js dependent 
on the orientation of the cut.. The anomalous dielectric pehavior of 


cancrinite can be explained by the structure (Fige 1); According to 


cara 1/2 
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Investigation of the Temperature Dependence 3/181 /60P0U2/04/25/034 
of Electric and Blastio Parameters of B002/B063 
Cancrinite 


Ve Ae Ioffe and I. S. Yanchevskaya, this anomaly corresponds to a resonance 
absorption at 180 kilocycles; it is possibly the consequence of an electron 
transition in the aluminum oxygen tetrahedron from one oxygen atom to an- 
other. The piezoelectric anomalies are apparently related to the dielectric 
onese These conclusions are only provisional, an acourate investigation 
requires a better structural determination and an investigation on synthetic 
material. There are 4 figures and 6 references: 5 Soviet and 1 Freach. 


ASSOCIATION; MGU, finzicheskiy fakul'tet 
(Moscow State University, Department of Physics) 


SUBMITTED: May 22, 1959 
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OMIYV2/1 622) 8/048/60/024/010/013/033 
. 44780 (NI2/NGY, BO13/B063 
AUTHORS: —--_ Koptsik, V. A., Strukov, B. A., Sklyankin, A. A., and 
Levina, M. Ye. — 
ae VERBs Me te Z 
TITLE; Dielectric and Calorimetric Study of Ammonium Sulfate- and 


Annonium Fluoroberyllate 
We oe ee vy 


PERIODICAL: Izvestiya Akademii nauk § SR. Seriya fizicheskaya, 1960, on 
Vol. 24, No. 10, pp. 1228-1230 


ame asum su lrate-_ os 
(ein a 


TEXT: Large ammonium sulfate monocrystals were obtained from an aqueous 
solution of the chemically pure reagent by applying the cooling method, 
Ammonium fluoroberyllate was synthesized by Lebeau's method (Ref. 5), 
The crystals were bred from its aqueous solution by evaporating at a con- 
stant temperature. Studied dielectrically were c-cuts of (NH,) 580, crys- 


tals and b-cuts of (NH, ),BeF, crystals, The crystalline powder used for 


the crystal breeding was studied calorimetrically.. € and tan 6 were meas- 
ured after all stabilization proceases were over. Temperature dependences 
of € and tan 6 are shown in Fig. 1 for the c-cut of (NH, ) 50, crystals, 


Card 1/3 
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Dielectric and Calorimetric Study of Ammonium $/048/60/024/010/013/033 
Sulfate- and Ammonium Fluoroberyllate Crys- BO13/B063 


tals 
and in Fig. 2 for the b-cut of (NH,) .BeF, crystals. The dependences tan 8(T) 


have the same character in both crystal types. €(T), on the contrary, 
exhibit considerable differences. The authors also considered temperature 
dependences of polarization for different field strengths in the region of -. 
phase transformations of the mentioned crystals. The respective results ‘i 
are published in a separate article. Fig. 3 shows the temperature depen- 
dence of specific heat c_ for (NH, ) 580, It was found that the cooling 


of the specimens at f > Ty is not always accompanied by their transition 7 


into the piezoelectric phase. The undercooling was determined as being a 
about 0.4 + 0.5°, which corresponds to dielectric measurement results. 

The mean value of integral temperature of transition was 490 cal/mole. The / 
temperature dependence of ¢, on (NH,)BeF, is given in Fig. 4. The curve 


shows a characteristic A-peak. No undercooling effect was observed. The 
discrepancy between the transition temperatures determined calorimetrical- 
ly (-4969 and -98.6°C) and those determined dielectrically (-47.6 and 
~93.4 C) is probably to be explained by an inaccurate graduation of the 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000824520005-5" 


CIA-RDP86-00513R000824520005-5 


"APPROVED FOR RELEASE: 03/13/2001 


8500 
Dielectric and Calorimetric Study of Ammonium 8/048/66/024/010/013/033 
Sulfate- and Ammonium Fluoroberyllate BO13/B063 


Crystals 


thermocouples used in dielectric measurements. The authors thank 

A. N. Izrailenko and A. F. Solov'yev for their assistance. The present 
paper was read at the Conference on Piezoelectricit which took 
place in Moscow from January 25.to 30, 1960. There are 4 figures and 

7 references: 3 Soviet. 


ASSOCIATION: Moskovskiy gos. universitet im. M. V. Lomonosova 


(Moscow State University imeni M. V. Lomonosov). 
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GS 300 5/048 /60/024/010/014/033 
BO13/B063 
AUTHORS: Koptsik, Ve A., Strukov, B. A,., and _Nevedomskaya, I. K. \ 
ge 
\ 
TITLE: Study of Qptical Properties of Some Piezoelectric ciyatais! 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1231-1233 


TEXT: The authors studied the temperature dependences of birefringence 


in piezoelectric ammonium sulfate-(NH,),80, and ammonium fluoroveryllate x 


crystals (NH, ),BeF,. The scheme of a complete apparatus for crystallo- 


graphic measurements is given in Tig. 1. The apparatus was constructed 
after blueprints supplied by the designers of the universal microscope 
stage (Ref. 6). In the practice, it permits an arbitrarily rapid heating 
or cooling of the specimen and a stabilization of temperature. The 
temperature course of birefringence for the c-cut of the (NH, ) 80, 


is shown in Fig. 2. The marked change of the quantity An in the transition 
point makes it possible to observe optically the course of the phase 


crystal 


aE ee 
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transition in ammonium sulfate crystals. The authors believe that the 
coloration of specimens, which proceeds from the corners toward the 
center, reflects the transformation process from the paramagnetic phase 
into a piezoelectric one. Below the transition point the crystal is cleft 
on the plane of cleavage. The authors succeeded in following the 

dynamics of this process. At the interface between two phases considerable 
inner stresses appear in crystals, the consequence of which is a crystal 
cleavage. Fig. 3 shows the temperature dependence of birefringence An 
for the b-cut of (NH, ) BeF, crystals in the temperature range from +20° to 


-~130°C. At -90°C birefringence was found to attain a marked maximum. 

This can also not be brought in connection with the change of the 
geometrical dimensions of the specimens due to thermal expansion. The 
domain structure remains invisible even when strong transversal electric 
fields are applied. Optical observations confirm the results of dielectric 
and calorimetric measurements, according to which there occurs a transi- 
tion of first order in ammonium sulfate, and a transition of second order 
in ammonium fluoroberyllate, or thereabouts. The present paper was read 

at the Third Conference on Piezoelectricity, which took place in Moscow 
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the region of polymorphous Paase Conversions, The apparatus was 


for a time of 50 minutes to one hour; the Specimens should be 
maintained in vacuum or in an atmosphere of dry gas; electrical NS 


ensure the complete absence of temperature Sradients. The 
equipment consists of a cryostat, a temperature stabilising 
circuit, a vacuum system and a potentiometer circuit for 
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temperature measurement, The thermostat chamber of the cryostat 
Consists of a copper block (9 in Fig.1), 180 mm high and 45 mm in 


three quarters of its length. One duct is used for thermocouples 
and the other for ampoules with Specimens. The outer surface of 
the cylinder is threaded with a four start thread; two of the 


resistance thermometers. The heater resistance is ] kilohm and 
the thermometer resistance is 300 ohms. Under conditions of 


Space is connected to a vacuun flask Containing liquid nitrogen, 


The temperature Sensitive element is the platinum resistance 
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thermometer would on the copper block and connected in a balanced 
bridge circuit, the other arms of which are manganese resistances 
and an inductionless resistance box. When the resistance of the 
platinum thermometer alters, it alters the phase of the out put 
signal from the bridge and the function of the rest of the circuit 
is to apply the necessary amount of heat to the heater to maintain 
the resistance of the Platinum thermometer equal to that of the 
resistance box. A schematic diagram of the control system is 
given in Fig.2 and the method of operation is explained. The 
vacuum system consists of two main parts, one of which is used to 
evacuate the inner cylinder of the cryostat and the other to pump 
from the glass ampoule with specimen holder. The system includes 
@ rotary vacuum pump, an oil vapour trap and appropriate valves and 
pressure measuring devices. The required temperature is obtained \ 
and maintained as follows. The copper block with theampoule is 
Placed in the inner vacuum flask of the cryostat. Liquid nitrogen 
is poured into the outer flask in which the level of nitrogen is 
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automatically maintained. Cooling commences at a rate of about a 
0.5 °C/min. When within 3 to 4° of the tem : 
Stabilise, the inner vacuum flask is evacuated until the pressure 

in it reaches 10-3 mm Hg, then the rate of cooling rapidly 

diminishes. The bridge is then balanced by means of the resistance 
blocks. The automatic temperature control circuit is then 


Steps controlled by the resistance blocks. The accuracy of 
Stabilisation was checked by measuring the e.m.f. of a triple 


1 suggestions and 
to A.F. Solov'yev for help in Setting up the circuit, 


There are 3 figures and 13 references: 5 Soviet and 8 English. 
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TITLE: Experimental study of the ferroelectric deboovties of ammon- 


ium acid sulfate in the vicinity of the high-temperature 
ohase transition 


PLRIQDICAL: Fizika tverdogo tela, v. 4, no. 5, 1962, 1334 - 1338 ; fe 


TEAT: An attempt is made to formulate the thermodynamic theory of Ginz- 
burg and Devonshire for the ferroelectric NH.HSO.. The measurements were 


4 


made in the temperature interval from +10° to -20°C at 5.107" mn dg. In 
order to find the expansion coefficients A and B of the free energy, which 
enter into the relations for the displacement of the transition point in 
en electric field, the authors measured the effect of an electric field 
upon the phase transition in NH,HSO,. The hysteresis loop observed in 


4" "4 
the ferroelectric phase vanishes at the point where £€ reaches its sharp 
peak (1700 at -2,35°C). Measurements of the spontaneous polarization 
pee that only the first two terms in the expansion for the free energy 
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have tc be taken into account. ‘The coefficients at these terms were 


calculated from the experimental data: A 4.56210" ° and B = 8.401078 
electrical CGSU. The measured displacement of the Curie temperature under 
the action of an electric field is in good agrecnent with calculated data ig 
CP oR a cyeel? ; k = 0.16). It is established that the high-température 
nnase transition of NeygHSOQ, is a sacond-kind transition. ‘There are 7 


ficures and 1 table. The two most important English-language references 


are: H, H, Vieder. J. Appl. Phys., 30, 1010, 1959; R. Pepinsky. Phys. 
Rev., 111, 1508, 1958, 


ASSOCIATION: 
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5 SUBMITED: January 16, 1962 
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TEXT: A table is given of the changes in symmetry which take 
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follows that if the crystal is studied in its strained state, extra 
piezoelectric and elastic moduli are required to describe its 
behaviour, An estimate of the magnitude of the effect is made for 
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TITLE: Thermodynamic examination of the ferroelectric phase 
transition in crystals of (NH4) :BeFy 


PERIODICAL: Kristallografiya, v.7, no.2, 1962, 234-237 


TEXT: The experimental data relating to the phase 
transition in crystals of (NH4)9BeF4, are examined in the frame- 
work of the thermodynamic theory of Ginzburg and Devonshire. 
The displacement of the Curie point under the action of an 
electric field has been calculated and measured experimentally. 
The free energy is calculated as a function of polarisation and 
temperature. Good thermodynamic data on the compound have been 
published earlier (Ref.5: B.A. Strukov, N.D. Gavrilova, ." 
V.A. Koptsik, Kristallografiya, v.6, 1961, 780) and the crystals 
were shown to follow the Curie-Weiss law, Theoretically the 
calculated value of the displacement is 7.4 x 1075 degrees. 
volts~l cm and this agrees closely with the experimental value 
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SOURCE! Kristallografiya, v. 8, no. 3, 1963, 319-327 


“TOPIC TAGS: - erystalline etructure, solar-polar, polar-neutral , ferroelectric Pi 
. piezoelectric, antiferroelectric, ferromagnetic, plezomagnetic, antiferromegnetic, 


antiferrimagnetic, Shubnikov groups s rif 


(ABSTRACT: The author offers a classification of crystalline structures in approxi~ _ eget 
“mation of point electrical and magnetic moments according to macroscopic: properties (°°). ie 
(ferroelectric ~ FE, piezoelectric -'PE, ‘antiferroelectric --AFE » Lerromagnetic - 
. FM, piezomagnetic - PM, antiferromagnetic - AFM, and their combinations) in the | oo) 
‘Shubnikov magnetic groups and classes. This is an extension of Hippel's work (2. © | am 
Phys. 133, 158-173, 1952) and of the author's own earlier work (Dissertation, M., Boe 
1952). The classification is shown in Tables 1 and 2. The author concludes that t 
groups termed FM in the classification essume under certain conditions antiferro— H 
‘magnetic and antiferrimagnetic spin configurations, in a manner similer to that in 
pyroelectric groups. Detailed crystallochemicel analysis of the actual magnetic 
configuration can not be made here, however, because of insufficient data. ‘He 
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(Caleulus’ of tensors) (Crystallograghy) 
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Observation of the domain structure of triglycine sulfate by 
means of an electron mirror. Izv, AN SSSR. Ser. fiz, 27 


no.921199=1202 S '63. (MIRA 16:9) 
1, Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta 
im.M.V.Lomonosova, 


(Glycine) (Domain structure) 
(Electronic apparatus and appliances) 
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d =o a description of the eryostat, in which cooling was accomplished by e 
i a si ream of nitrogen gas. The temperature was held constant within . 
3 °.2°C, and the temperature gradient in the sampla was 0,1°C/cm. The 
i Z 123 arown by evaporating aqueous solutionc «t ccom tempera. 
i oe OF crystals were obtained: need es crisntuad aleng the 
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LLZALLON or tne. iattice constants—in- the- paraelects-te ase showed= 
[that the Lattice constent— 1s doubled-in-the- Lochs £0, pha ne t-in-th 
"The authors express their gratitude to M.M. menskty for 
tons on the construction of the cryostat and fen vatuahla 
“ig,art.4as: & fommlas and 2 Shorey 
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KOPTSIK, VeAe3 GAVRILVA, N.De 


Experimantal study of the pyroelectric effect in ferrcelectric 

crystals. Izv. AN SSSR. Ser. £12. 29 no,11: 1909-1573 N65, 
(MIRA 18:11) 

1. Fizicheskiy fakul'tet Moskovaskogo gosudarstvennege uni - 

versiteta. 
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‘ABSTRACT: A symposium on crystallization from solutions and melts was held in ine 
Sarlir ocr Maren 15-17. One hundred members from Seems Sast Sernany, Poland, | 
; ton, and Czechoslovakia participa: pha ‘3:erdwere read, Tha 


' papers fell into six basic groups: Be eral Aieeeiohe on theory and method, i 
sur oceecis of corundum single crystals} Yerystallization of mica from solutions and j.— 


« .g of garnets, synthesis of semic culuetiog fluc corystais, and 
veatatacand titanate ‘aiaglia cryatala, oot tt ok ware mada by 
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In antiferroelectrics of this type, the abs" 
polarization vector which plays the role of- 


rroelectric phase it defines the dipole 
Curie point. 
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_ ACC NR: Ap/005332 ; os SOURCE CODE: uR/c181/67 /o09 /co1/o126 /o122 © 


+ AUTHOR: Krasnikova, A. Yas Koptsik, v. K.; Strukov, B. A.; Van Min 


ORG: baa State University im. M. V. Lomonosov (Moskovskiy gosudarstvennyy univer | 
: sitet ae a 


j 
TITLE: - Dielectric and optical investigations of the irreversible ferroelectric phase 
transition in crystals of potassium - ys | 

i 


SOURCE: Fizika tverdogo tela, v. 9, no. 1, 1967, 116-121 


"TOPIC TAGS: potassium compound, ferroelectricity, phase transition, dielectric con- 
, Stent, electric polarization, double refraction. 


’. ABSTRACT: The authors carried out precision measurements of the dielectric constant, 
polarization, and the coercive field, and also investigations of birefringence of 
_, tetragonal potassium ferrocyanide crystals in the temperature interval -10 - -70¢. 

' The apparatus used for the investigations is described elsewhere (PTE no. 1, 183, 

‘ 1661 ana earlier). All the electric and optical properties exhibited anomalies near 
the ferroelectric phase transition point at -55.6C. For the tetragonal crystels 
tested, the irreversible transition is accompanied by spontaneous polarization along 

_¢ the [101] ana [101] directions, with values 1 and 0.75 microcoulomb/cem® respectively. 
| It was also observed that in crystals with small angles between the optical axes ia 

irreversible transitions are observed at temperatures that increase with increasing 

angle between the optical axes. Comparison of the results with nuclear magnetic res- 
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‘y AUTHOR: Rashkovich, L. N.3 Koptsik, Y. A.$ Volkova, Yo. N.3 Izrailonko, A. Ne3 
: Plaks, B, Mm 7 eee, 


“SOURCE CODE: “uR/0078/67/012/001 /0062/0067 


ORG: Physics Department, Moscow State University (Fizicheskiy fakul'tet, Moskovekiy | 
gosudarstvennyy universitet) ; 


| 

| TITLE: Some properties of aqueous solutions of NH,H2PQ, and NDyD2PO, 
| SOURCE! Zhurnal neorganicheskoy khimii, v. 12, no. 1, 1967, 62-67 
TOPIC TAGS: ammonium phosphate, deuterium compound, deuterium oxide 


1 

| ABSTRACT: The solubility of NH,H2P0, (ADP) and NDyD2POQ, (D-ADP) and the density, 

| refractive index and conductance of their aqueous solutions were studied in ordor 

| to make use of the corresponding concentration and temperaturo relationships for the 
control of the crystallization process. ‘The deuterated compound was prepared by 

| Successive crystallizations of ADP from heavy water. The Solubility of ADP and 

| D-ADP was found to be linearly related to tho temperature! o = 26.21 + 0.4463 t, and 

j the solubility of D-ADP in D20 surpasses that of ADP in Hp0 by about 8%, A plot of j7 

the density of the ADP and D-ADP solutions vorsus their concentration gave a linear 

dependence, The refractive index data are described by the linear relationships 


Napp = 1.3309 +.0.00138a, | | 
Np-app= 1.3285 + 0.00138. . , ; 
Cord 1/2 UDC 239" 18 5--384.1 .O4+5H9 .39°14.2°185--384.1.04 Ss 
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KOPTSIOVSKAYA, L.S.; PETROPAVLOVSKAYA, 1.8. 
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Treatment of peritonitis by Aintra-peritoneal administration of 
penicillin. Sovet. ned. 16 no. 7:8-9 July 1952, (CLIML 22:4) 


1. Candidate Medical Sciences for Kopteinovekaya. 2, of Moscow 
Municipal Scientific-Research Institute for Pirst Aid ineni N.Y, 


Sklifosovskiy (Director -- 3. V. Nifontov; Head Physician -- 
Prof. B. A. Petrov), 
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KOPISIOVSKAYA, L.S., kandsmed.nauk; CHERTKOV, I.L. 


Activity of the properdin system in surgery on the abdominal 
organs. Khirurgiia no.10:124-128 '61, (MIRA 14:10) 


1. Is 4-7 khirurgicheskoy kliniki (zav. - prof. P.I. Androsov) 
Moskovskogo gorodskogo nauchno~desledovatel'skogo instituta skoroy 
pomoshehi imeni N.V. Sklifosovskogo (dir, ~ zasluzhennyy vrach 
USSR MM. Tarasov, glavnyy kkifurg - chlen-korrespondent AMN SSSR 
zasluzhennyy deyatel' nauki prof. B.A. Petrov) i TSentral'nogo 
ordena Lenina institute gematologii 1 perelivaniya krovi (dir. < 
deystvitel'nyy chlen AMN SSSR prof. A.A. aad {deceased ]}). 
(ABDOMEN~-SURGERY ) ( PROPERDIN 
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Role of diathermoceagulation of the sclera in diascleral 
extraction of fereign bedies. Vest. oft,, Moskva 33 no,1: 
27=29 JamFed 1954, (CIME 25:5) 


1, Candidate Medical Sefences, 2, Of the State Scient 
Research Institute of Rye Diseases ineni Gel'mgcl'te, =e 
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Making parts of chemical apparatue frem nonmetallic 
» Le. Koptaiovskil, Aorrusiya s Hur’ba s Net. 
7, No. 2, 49bit8066) ae Plastice and fibrous compis. such 
us thine conte. asbestos have a no, of valuable physicu- 
chem. and plysieomech, properties which would make 
thea saitable tor Use it chert. app, although there is ses 
iniversally applicable material. A study of these new 
steucdital taaterials and af various mumafy. dietheds an 
techniques fas fed to the conclusion that parts fur chen. 
app. ean be made from nonmetallic materials by pressing. 
Asbestus-contg. materials, faolite, lignophile, quartz glass, 
ebonite, ceramic and in part other structural nonmetallic 
materials should be introduced as substitutes for scarce and 
expepive nonferronts nietuls and alloy steels. Even ifapp. 
of the new tuaterlals fits sinall ase in the baste chem. in- 
shistrles owdtig to thele thinited size, they should fined as. 
* Timitest use ta the production of chem. reagents, rare ele- 
itents and in the pharmaccutical industry. Pre 
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SAKSONOVA, Yo.0,; PETROPAVLOVSKAYA, G.A.3 KOPISIOVSKAYA, R.S. 


Use of andaxin in cataract extraction. Uch. zap. GNII glaz. 
bol. no.8310%-112'63. (MIRA 16:9) 


1. Gosudarstvennyy nashno~issledovatel 'a! institut glaznykh 
bolezney imeni Gel'mgol'tsa. ; 
(MEPROBAMATE) (CATARACT) 
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KOPTSOV, 4;) Le As. Rogozikha, Altayskiy kray) 
Wis asker 
Taking brief notes of the conditions of certain problems. Mat, v 
shkole no. 4:54-55 Jl-dg '58, (MIRA ll: "7) 
( 4rithnetic-~Problona, exercises,etc.) 
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KOPTSOV, G.P. 


In the "Cotton" Pavillion. Teket.prom. 16 no.7:53-54 J1 '56, 


1. Glavnyy inshener pavilSona "Khl y (MLBA 9:8) 
‘ opok” Vaeso c 
noy veatavki. qesoyusnoy promyshlen 


(Cotton manufacture--Rxhibitions) 
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Soa Hie 2 at. 


KOPTSOV, G.P., inzh. 

"Shuttle trains” used in textile mills. Isobr.v SSSR 3 

no.lz1l da '58, (MIRA 11:1) 
(Spinning machinery) 


iE 
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KOFISOV, GePo; SHCHMGOLEV, A.¥. 


- 
The KhDV-type cotton fiber-oxtracting machine, Biul, tekh,-ekon, 
inform, n0.3249=50 '58, (MIRA 1236) 


(Cotton mohinery) 
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2 ART PR 


The SKE-3 automatic silk-fiber reeling machine. Biul.tekh. 
informe noe5:4tQ-41 "58, ° (HORA 1327) 


(Reels (Textile mechinery)) 
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KOPTSOV, G.P. 


ne 


Good book about carding machines ("Cotton carding machines" by 

NeI-Zolotarev, GeAeErmilov. Reviewed by K.PeKoptsov). Tekst. 

prom. 21 no.3:;81 Mr ‘61, (MIRA 14:3) 
(Carding machines) (Zolotarev Nel.) ‘Ermilov,CeA.) 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/1 


SOV/28-58-5-22/37 
Kalabukha, N.D. and Koptsov, I.A., Engineers 


Some Requirements for Technical Blueprints (Nekotoryye 
trebovan’ ya k tekhnicheskoy dokumentatsii) 


Standartisateiya, 1958, Nr 3» pp 65 ~ 68 (ussR) 
The author discusses the confusion which at present exista 


in the drawing up of technical blueprints, due to a lack 
of proper and unified Standards, He advocates the stan- 


1. Drafting--Standards 
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KOPTSOV,, Le... 
High frequency R-C oscillator using transistors, Radiotekh. 1 
elektron. 1 no.11:1413-1418 NW '56, (MLRA 10:1) 


1, Pisicheskiy fakul'tet Moskovekogo gosudarstvennogo universiteta, 
(Oscillators, Transistor) 
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DPTSOV, N.; ZHURIN, S. 


fo 


Who is responsible for the output of defective pives? HPO 
no.9:59 S "59, (MIRA 13:1) 


1. Predsedatel' soveta Mauchno-tekhnicheskogo obshchestva 2-g0 
Gosudaratvennogo podehipnikavogo savoda (for Koptaov). 2. Uchenyy 
sekretar' soveta Mauchno-tekhnicheskogo obshchestva 2=g0 
Gosudarstvennogo: podshipnikovogo savoda (for Zhurin). 

(Ural Mountain region--Pipe) 
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ZUB, K.Ya.; BOCHAROV, V.I.; KHASAY, V.P., inzh.; ene N.S); 
KODINTSEV, I.; STANISLAVCHUK, P.E.; FP OF A. 


SIDOROV, N.I., inah. red.; USENKO, L.A., tekhn. red. ies 


[The VL60 electric locomotive] Elektrovoz VL60; instruktsion- 
naia kniga. Moskva, Transsheldorizdat, 1963. 250 p. 
(MIRA 16:8) 
1, Novocherkasskiy elektrovozostroitel'nyy savod. 
(Electric lescmotiven). 
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KOZENKO, A.B.; ZONTOV, A.K.; KOPTSOV, V.S.; FROLOV, A.V., red.; 
ZAGOSKINA, G.V., red.; SHENDAREVA, L.V., tekhn. red, 


{Automated continuous production line for the manufacture of 

fiberboards ]Avtomatisirovannaia potochnaia linifa dlia pro- 

izvodstva fibrolitovykh plit. Moskva, TSentr. in-t tekhn, 

informatsii i ekon. issl. po lesnoi, bumashnoi 4 derevoobra- 

batyvaiushchei promyshl,, 1962. 68 p, (MIRA 1634) 
(Fiberboard) (Assembly-line methods) 
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BAGAYEV, Boris Fedorovich, dots.: CHUDINOVA, Izida Mikhaylovna; 
KOPTSOVA , Veg red. : 


(Siberian Heavy Machinery Plant of the Order of the Red 

Banner of Labor] (~denonosnyi "Sibtiazhmash." Krasno- 

iarsk, Krasnoiarsloe knizhnoe izd-vo, 1964. 85 p, 
(MIRA 18:9) 
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YEVIASHIN, L.S.; KOPPS0VA, Ye.V, 


Poe ae Se ted eSie be aT = 


Some practical methods for the spectrum analysis of tin 
bronzes. Fizesbor. no.4:429--432 58, (MIRA 12:5) 


1. Kirovskiy zavod, gor. Chelyabinsk. 
(Br onze---Spectra) 
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_KOPIWIK, V.4.; MIVAYEVA, K.A.; VOROWKOV, A.A.; SOLOV'YEY, A.F.; IZRAIIZNKO, 
A.He?3 POPKOVA, Ye.G.; WOZIOVA, G.I. 


Studying new piezoelectric crystals in small samples. Vest .Mosk.un. 
Ser.mat.,mekh.,astron.,fiz.,khim. 13 no.6:91-98 '58, : 
(MIRA 1224) 

1, Kefedra kristallografii Moskovskogo gosudarstvennogo universiteta. 


(Piesoelectric substances) 
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2 Ee 


KOPTY, A. D. 


23416 AGROGIDROLOGICHESKIYe SVOYSTVA OSNOVNYKh POChVENNYKh TIPOV 
KAZAKnHSTANA. 
POChVOVEDENTYe, 1949, Noe 7, ce 394-99, . 


SO: LETOPIS NO. 31, 1949 
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FROLENKO, Yu.G.3 KONOVALOV, V.A.3 KOPTYAKOV, A.M, 


‘Matomatic control of the speed of feeding band unit: 
rom. 12 no.3313-14, Mr '63, : ae : " (ani 16:5) 
(Band saws) (Automatic control) 
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METLA, 8.A., inshener; KOPTYAYEY, B.A., inshener, 
OER RE ee, 


Wooden span construction in building logging road d rail 
Les.prom.l4 no.4:10-11 dp '54, mee : ERA a 


(Bridges, Wooden) 
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_A@TIAMEY, Boris Panteleymonovich; STRONGIN, V.L., red.; BABICHEVA, ¥.V., 


Andy 


tekhn. red, 


[Consumer's guide on electrical a 
pplisnces] Pokupateliu o elektro- 
egg i domashnikh mashinakh, Moskva, Gos.izd-vo torg.lit-ry, 
° Dp. (MIRA 13:11 
(Household appliances, Electric) , 
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REVEBTSOV, V.P.; LREDNEV, M.P.- SHILOV. V.I penis 
0 us : “Ey , tJ Nu ches oPie § 
KOPTYAYRVA, MoV. , A.A.; LUPRYKO, V.M.; 


Investigating the quality of carbon steels mde f 
: ; rom pig ir 
containing boron. Iszv.Sib.otd.AN SSSR no.11:49-58, a 
(MIRA 12:2 
1. Ural'akiy filial AN SSSR. 
, (Steel) 
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BABAYEVA, Nima Fedorovaas YEROFEYEV, Valentin Mikhaylovich; SIVOKONENKO, 

Igor! Mikhaylovich; KHOVANSKIY, Yuriy Mikhaylovich; YAVLENSKIY ; 

eee Konstantin Nikolayevich; SHCHERBAKOV, Yu.A., inzh. » retsenzent; 
2 4 SAXDOV, A,A., doktor tekhn. pauk,, retsensent; SLIV, E.I., -kapj.tekha. 
f nauk, retsensentj KOPTYAYEV, P.Po, kand,tekhn.mauk, mauchnyy red.; 
port inzh., nauchmyy red.; NIKITINA, M.I., red.3 TSAL, R.K., 


(Parts and elements of gyroscopic instruments] Detali i elementy 

giroskopicheskikh priborov. By N.F.Babaeva i dr, Leningrad, 

Sudpromgiz, 19642. 497 p. (MIRA 15: 5) 
(Qyroscopic instruments) 
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KOPTYAYEV, P.P, 


Two-action gyrocompass with electromagnetic correction and 

aperiodic reduction to the meridian. Vop. prikl. gir. no,2: 

123-146 '60, (MIRA 15:4) 
(Gyrocompass) 
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KOPTYAYEVA, V.A.; MALAFEYEVA, K.M.; IVANOV, N.N. 


Use of the K-160 oiling preparation in the rewinding 
of capron fibers. Khim.volok. no.5:59-60 '62, (MIRA 15:11) 


1. Klinskiy kombinat iskusstvennogo i sinteticheskogo 
volokna (for Koptyayeva, Malafeyeva). 2. Vsesoyuznyy 
nauchno=issledovatel'skiy institut iskusstvennogo volokna 
(for Ivanov). 

(Nylon) 
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KOPIYAYEVA, V.A.; KHARITONOVA, G.N.; TOLPYGINA, G.P, 
ee 
Experience with the KV-150-I4 high-speed twisting and 
spinning machine. Khim.volok., no.5:60~62 '62, (MIRA 15:11) 


1. Klinskiy kombinat iskusstvennogo i sinteticheskogo 
volokna, 


(Textile machinery) 
(Nylon) 
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) 81/62/000/024/040/052 

31067186 
a Se 

AUTHORS: Vasil'yeva, M. N., Kamerina, T. P., Komarota, Ye. I., 

Zhestkova, Ye. N,, Maslova, M. F., Sairnova, Ye. ¥., 

Tvanovy uN. aes Bikbayeva, N. S., Koptyayeva, V. A. 


weet E 
a cewecestees: oe 


‘* @IeLg; Choice ‘of a new oiling egent for processing capron ‘in 
synthetic fiber plants 


' PERIODICAL: Referativnyy shurnal. MXhimiya, no. 24 (II), 1962, 947, 
, abstract 247979 (Nauchno-iseled. tr. Teentr. ne-i. inet; 
helk. prom-sti. M., Rostekhisdat, 1960 (1962), 82-94) 


: ae | - fa $i ‘ 
- TEXT: On the basie of the resulte obtained in the testing of new oiling 
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t H poo 
i > agente the authors pecommend that 2.5 - 4.5% of the type 1-160 (+160): |} 
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KOPTYLIN, Jerzy, mgr inz, 


Devices informing about arrival and departure of 
Przegl kolej elektrotech 11 no.10: 249-253 0 164, 


trains, 
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KOPIYUG, V.A.3; VOROZHTSov, N.N. (pladshiy), red.; SHPAKOVSKAYA, L.I., 
rremrancnstcrinnanincn MO, 3 OVCHINNIKOVA, T.K., tekhn. red, 
{Isomerization of aromatic compounds ] Izomerizatsiia aro- 
maticheskikh soedinenii, Pod red. N.N.Vorozhtsova, Novo~ 
sibirsk, Izd~vo Sibirskogo otd-niia AN SSSR, 1963. 175 p. 


. (MIRA 17:3) 
1. Chlen-korrespondent AN SSSR (for Vorozhtso ek Seated 
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“seines, = their -N- se aia 
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2 : Maat hieeekl fee a akiaay’ —T——ee 
/. Akad, Nau SAG gs eels, aS = 
The reaction of aq. MeNHe with (; ulfoayi)giycines was. seer Oh 
4 investigated. PhSOsNHCH,CO,H (6 ¢.) heated with oe % ga 
mi. 207% aq. MeNH;, in sezled tube 8 hrs. at 240° gave 66.55 . : : he 
MeSPkh, Similarly fe aang wl SHCHCOH geve 78% ; ; = 
: o MeCH SMe; bie 94%; afon nearly quant, Ke foration! ; Se : 
COy. £ MeCHSONPLOH COME gave 62.35%, Pr os : : ae va 
and 36.2% P-MeCH SMe, prhteCytt GONHICHReeOy Med 
at 270° similarly gaye 675% Pi: P-MeGH SMe, while Ze dtin, eOr dee a 
» SOWNHCH,COH gave 68% 2-CulrSMe, m. 50-19. Heat.’ ut 
‘ing 1.14 g. P-McQH SH with 10 mt. 20% aq. “MeNE: G brs. a. 
at 210° gave 87% PMeCaSMe; similarly p-CICHSH » 2 es 


gave 508 f peCiCadl, Sie. GoM. Kesolapot__ 
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